A Model of In Vivo HSV-1 DNA Transport Using Murine Retinal Ganglion Cells.
Mammalian nervous tissues are heterogeneous. The retina, brain, spinal cord, and peripheral sensory and autonomic ganglia are each composed of neuronal and glial cell partners embedded in a connective tissue bed and supplied by vascular and immune cells. This complicated structure presents many challenges to neuroscientists and cell biologists (e.g., how to carry out a quantitative study of neurons surrounded by the hormonal and immune stimuli of supporting cells). A reductionist view has led investigators to study tissue slices and cultures of isolated neurons in vitro, subtracting the immune and vascular components to simplify the problem. Recently, investigators have extended the approach and produced organoids which are derived from embryonic neurons from induced pluripotent stem cells (Muffat et al., Proc Natl Acad Sci U S A 115:7117-7122, 2018).Using this approach advances have been made in the study of viral infections of the nervous system. For example, by using a genetically modified carrier virus, they can compare the effect of different viral envelope proteins on viral tropism and viral response pathways. However, the timed delivery of hormonal stimuli and interactions with immune cells remain problematic.We present an alternative method for studying these issues using the axonal transport of Herpes simplex virus in mature retinal neurons in vivo. Using genetically identical mice and carefully controlling the delivery of virus, an investigator can obtain insight into the transport of virus to and from the neuron cell body within the cellular environment of an intact, mature animal. This allows confirmation and extension of results seen in vitro.